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(54) POSITIVE RESIST COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive resist composition which reduces falling of a 
pattern and surface roughness and dependence on the pattern density during etching. 
SOLUTION: The positive resist composition contains (A) a resin which has three kinds of specified 
repeating units and which increases the dissolution rate with an alkali developer solution by the 
effect of an acid and (B) a compound which produces an acid by applying active rays or radiation. 
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CF3S03- 
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(PAG 4-79) 
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[flS6 6 I 
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O 

CF3SO3- 
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CF a CF 2 -O-CF 2 CF 2 S0 a - 
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O 
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CF 3 (CF 2 ) 7 S0 3 - 
CPAG 4-82) 

OJUO 

2 CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-84) 
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CF 3 (CF 2 ) 3 SCV 
<PAG 4-86) 
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S ^H 2 CH 2 (CF 2 ) 5 CF 3 

CF 3 (CF 2 ) 3 60 3 - 
(PAG 4-88) 



CFsCF^O-CFaCF^Oa- 
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C 8 F 17 S0 3 
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[0 1 4 3] J^Ei-fel^T* Phtt7i^Mt*t, 
—ASS; ( P AG 3 ) . ( P AG 4 ) X?^^tt^_bfB^-- 

£ A*6tt^*nr-fe <9 , 5RH#fF^ 2 , 8 o i , 6 

4 8 ^I^IH 4,2 4 7,4 7 3^ #BBHB 53-10 
1,331 4§r»fcB*<©**fcte J; 5 ^l*t6r i: 

So 

[0 14 4] (3) TB-«5t (PAG5) t'*Stl5 
^^^^yRi^Xli-jeS: (PAG 6) T^^tL^^ 

[0 14 5] 
[ft 5 9] 



Ar 3 ~SO 2 -S0 2 -Ar 4 R 206 — S0 2 -0-N 



<> 



(PAG5) 
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[0 14 6] Ar\ Ar 4 J3, fl£« 



[0147] ft*$J£ LTttJKTl£*1-fttf 



[0148] 
[ft6 0] 



30 



40 



50 



(38) mm 2003-107710 




W"- 1 * (PAG5-2) 



(PAG5-3) (PAC5-4) 




(PAGS-15) 

[01491 Wfc 6 1 ] 



30 



50 



[0151] 
ffl26 3] 



( 39 ) tftffl 2003-107710 

75 76 




9 O 

Q ° CPAS6 - 1J ° (PAG6-2J 

(PAGS-3) o (PAGM) 

(PAG6-5) ° f^AG6-6) 

o o 

° (PAG6-7) ° (PAG5-8) 



° (PAG6-9) O 




O 

(FAG6-1Q) 
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N~ O- (CHa) 15 - CH 3 V^TJ^ Q _ S Q 2 ^Q 

° (PAG6-I1) — O 

CPAfiS-12) 



O 



[0150J [ft 6 2 ] 

¥ N-O-SO^-CFa 

J 




O 





O F F 

(PAGfi-14) 
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° (PAG6-16) 





O F F 

(PAC6-15) 

(pags-is* ° 

<PAG6-20) 
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[0 15 2] 
[ft6 4] 



O 

-o-s 



o 
II 

-O— S— CF 3 
II 

o 



>J— O— S— CH 2 - 



CH 3 (PAG6-21) 



(PAG6-22) 



(PAG6-23) 



-0-S-C 4 F 9 (PAG6-24) 
O 



o 

-o— s 



CH 3 (PAG6-25) 



N-0-S"CF 3 (PAG6-26) 

O 
II 

-0-S-C 4 F g (PAG6-27) 
O 



10 



20 



{PAG6-28) 



N— O— S— C 3 H 7 (PAG6-29) 



(PAG6-30) 




CH 3 (PAG6-31) 



(PAG6-32) 



(PAGB-33) 



N — O- C 4 F 9 (PAG6-34) 



[0 15 3] (4) TfS-^ (PAG 7) T*m£foZ> 

v>r 9 *? * >-mmfc» 

30 [0154] 
[ft6 5] 



o o 

(PAG7) 
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[0155] n^Rit mm, fti&yL&mytTji'^/u 

[0156] 
[ft 6 6] 
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o o 

° N ° 
O O 




O O 



[0 15 7] 
Ut6 7] 

"-O-FS-O-" "»* 

O O 
O N 2 O 

Br-HQ^-S-LsHQ^Br (PAG7-7) 
O O 

O m_ 0 CH 3 
/ — \ II II 2 II I 
\^/~ S — L S~ C ™ CH 3 (PAG7-8) 

O O CH 3 

O N 2 O 

0™| JL l H O hcH3 (pag7 - 9) 

O O 

[0 15 8] ^ho^ytmm^m^mwmiL rn^rn^ 
(omffift&mmt ut\ auto. 01-3011%^ 

HTffflV^bJT,. fif*L<ttO. 3-2 011%, Hf-Sf 

*u<i^o. 5~i oas%^4SHT-ffiffl$fLSo 

»*ffil©»JP*as, o. ooili%J;!3'>j:^tj*a 

JBft^ :/tHr;* (4frfcX— £0 ^j65»E<3tca« 
[0 15 9] [3] *e&te<a«SJp?jiJ 

[0 16 0] (C) *ffiffitt»J 



(41) 4#Hfl2 003-107710 

80 

*>y a>*jfaBJS^aw7y#jsi^fcs#jK^ 

ttSJt IT, mJl&ffifflWEG 2-3 6 6 6 3^ 4#|HBg 
10 6 1-2 2 6 7 4 6^ #HSBg 6 1-2 2 6 74 5^ 
#HgQg 62-1 7 0 9 5 0^ #3SBS 63-34540 
#M^7-2 3 0 1 6 5^ #HBTS-6 2 8 3 4 
#BH¥ 9-5 44 3 2^ 9-5 9 8 8f, 

*ltff5 4 0 5 7 2 0f N 15 3 6 0 6 9 2^ ^ 
5529881 -PK ^5 2 9 6 3 3 0^ 1^5 4 3 6 0 
9 8f, 1^15 5 7 6 1 4 3^ ^5 2 9 4 5 1 1^ IH 
5 8 2 4 4 5 1 ^IE«t^|?-ffiffiS^J^^ff 5 r fc ^T* 

20 ^EF301, EF 3 0 3, (*f*Hffc/i (#=)») , 37 
P7-KFC4 3 0, 4 3 1 (ftSC^ ^0&fc)K), 
W7ry^Fl71, F173, F176, F18 
9, R0 8 (±EJ^>-^ («0 K) , t-7PVS- 
382. SC1 0 1, 102. 103. 104, 10 
5, 106 (tfi) S) . ho>f/^S-366 

j /p^#!J^KP-341 (flttMt*I« (He) 

30 £ G 

[0161] #ffiffitt»J^Bfi^*fi, *3B9ico«aja»^ 
%, #?£b<fio. 0iii%-ili%x^5 o rti 

[0 1 6 2] ±E<©ffefc«ffii"5rii:^-C#5|f.ffiigffi 

^y t^r^^f i/y7^;V7 !J ;vx- tvMK* ^y^j- 
^>:x.^u:x ■ ^Ut^r^n t D p ^ njKjJv 

y^-u^— k y^t^y b y tux- k 
F!J^f7^b^y;i'b^y|Mx^f^I, ^ 
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i/yjv\? $1/ h y tin*-*.— k *3^-#^3i?-U'vy^ 
t^y^ y xttw h^co#y wy^tf 

[0163] (D) *«fc»*ttffc^« 

t>-a , a*J»*tt-fb:'&*i s ff*L<, CTAtfTlE (a) - 

[0164] 
Mt6 8] 

R 25T 

R 250 — N — R 252 - (A) 

[0 16 5] m-e, R 250 , R 251 J&TfR 2 * 2 tt, «-* 
l-6©7^7;^/vi, giSl-6^tKn^ 20 
7y^i-e*5, r^trR 251 <kR 252 mv^^^t 

[0 16 6] 
Mt 6 9] 

I I 

^N-C=N^ ... (B) 

I i 

-C— N=C— ... (c) 

II ■ 
-C — fyj — ... (D) 

R 2S4 R 255 

[0 16 7] R*53 % R254 % R 255 ^ R 

11^7 ^y try l< fi*a$i^7 ^ y t 

/l^/Vtfy S*>\ L < f3;*:g*:<£>7 ^ / fcTn y v> 



<o:y y>\ ifttt<tt*iftw$^/yy, 

u< fi*«»^tf^y y >\ «*fcu<tt*«ift©br-^ 

Iftfc L< te*B^<7>7^ ;7M;K;l/7t y WiS^ 

A-S, 7;v^7^S, 7^/7y-;ui, 7y-A 
T^/S. T^^VS, 7 7^1, 7> 

[0 16 8] ^a*lK^ft**^»*L.v^ficWi: u 

?t-&>^ 1, i-^^/v^7-^>\ i, 
i, 3, 3, -t 1 h?^^^7-e?y, 2™7^;t° 
y^y 3~7^/t°yyy, 4-7^;t 4 yyy, 2 
-^f^7?;b°y^y 4-^f;u7^;eyy 

2-yxf;i/7^yt 6 yy^ 2- (7^yy^ 
/v) t°yyy, 2-7;;-3-^^ti^y 2- 
7^/-4-^f;n^ys?y, 2-T^y-5-y^yv 
t°y^y 2-7^-6-^f;Vt D y^y 3 — T ^ 

yxf/vt D yyy s 4 -7 ^ y ^^vvt D y 3-7 

^t°ny^ tXy^ N — (2-7^yxf 

/u) tx^y^ n— y^ju) txys^ 

>\ 4~7?;-2 ( 2, e, 6 h^y ^utr-^y 

>\ 1 - (2 -T S / ^---tm t'D^^ t°^y— 
;k 3 -t^ y- 5-y -?-7i^b B ^y— /k 5-7^ y - 
3-7t^>™ 1 -p- h yyvt-^y— /K tf^v*^ 2 

- (7^/^f;^) - 5-y ^vWfc^ t°y^^ 

2, 4-^7;; t^y ^ ^yy, 4, 6 -- t Kp^ 
*>try$^>% 2-fc°^yy>\ 3-t°7yy>\ n- 

7;;wt!)y N- (2-7?y^f^) ^t/V^ 
t!ly 1, 5-^7ifb^>yu [4. 3, 0] J~T~ 
5-^>% 1, 8-v>7ift^>^n [5. 4. 0] ^> 
X# — 7 — ^c>\ 1 ,4 ™^7if b*v-^ d [2. 2. 
2)^^^^, 2, 4, 5-hy7x-;W^^ 

n— y ^vi^/i^ y >\ n— ^f-jis^jufc y v. n 

>\ y^ p^^i/yv^M y / xf yl/f t 1/7 (CH 
METU) *©3»^V*y ^Sfftc, #|»¥ll-5 

2575 *&tticBtt0 t K7 ^ yg (^Jx.«K 

[0 0 0 5] fc:SB«0>*>fl>) §WE>ii2)^:^ 

[o i 6 9] «p{cjf*uv^#«tt 1 l.s-yriPtr 

Zspv [4. 3. 0] y^— 5— 1,8— v>7if 
tf^^P [5. 4. 0] ^t^- 7— 1,4 — 

y7ft v y^o (2. 2. 2] 4-t>y^/u 
7^yfc o yi/>. ^t^^i/yTh7^y 4,4- 

^ ^v-n^I. try^^s, t o y5:^^5i s chme 

TU^3S^;i/^yyl, ^ (1 ( 2, 2, 6, 6 
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84 



5-v?rf^P [4. 3. 0] /^-5-^v„ 
1, [5. 4. 0] $ls*rJj-7- 

1, 4-^7f t^>^D [2. 2. 2] 3r<7$ 
>\ 4-^^7^/t^yy, ^Wf^7h 
7;y, CHMETU, fcf^ (1, 2, 2, 6, 6 — ' < 

[0170] m&-e$> 

<£>HJI£&K:*tU a*. 0. 0 0 1- ioltl 
L<ttO- 0 1-5ii%?fc5 o 0. 0 0 111%* 

[0 17 1] *3SW^^^S1^^ h»/AWB\ JhiE# 
^p^f;^ ^p^y^yy s 2—- VT^y:^ 

l^V^y n— /u^y ^^/v^:— v'^T'trv 1 — K y^n tf 
U^^JJ =r-;l^; ;rffvVaL— ■ tv> (P GME) , 

t>y^y 2-^y^^x-r^7i?T-h (pg 

ME A) . cn^-U^^— K bA^>\ WBfc^f- 

BTSK^^VK SiBMfvK fLBt^^vK J* 

/I', N, N-v ; yf/^M7^ b\ ^^vi^yv*^ 30 
> b\ N-^A-tfP y K>\ T hv b Kp77>^ 

[0172] ±B«>*"et», ftiu^wtLttt^p 

t°lx>-^ y xi— A^ty y j-. — -7^/1/7--^^— K 2 — 
*^79J^^ y—^^-x2=?$ hy, xi— /V 

— tvK jn^i^v^y /WE-y a^/i^n— r;vrtf 
K Hflfc^^VK SLK^^K ?LJf^^vK ^ h^r 

[0 17 3] *3SWwc:wJ; 54*s?lu^ b&j$4b 

#0. 2—1. 2^m^U\ ffflmt^ 



[o l 7 41 s*tKihKi LTtt, —mik?-* 

«, cvDgi N ^y^y^^*^©im»*:^Kt 

BBv a*#J**feftafc^, *IS#fF5 2 9 4 6 8 0^ 

js*. «Bf 6 - 118631 ^-mncommy<4 

¥6-ii865 6 ^rdico^^^y^l t x^^^/S 

ffl¥8 - 8 7 11 5^fB«t^^^P— 9 ^ > 

7 9 5 0 9-^-SBgi(D7Ky trx^T/vxr — yHSagtefij^-?" 

K3t»i«rasjpbfct^#^tf fens, s=fc, w&sftf 
ov/y-x^ Duv-4o->y— arc 2 5, 

/l/-l±S^AC-2, AC-3, AR19. AR20 

[0175] ±ib^^ hWt&mmm&mfem^towm 

nm-2 5 0nm^ftW3ttfe5 o ftftftfctt, Kr 
F^n^riy^ l^— if— (2 4 8 nm) , ArFx^i/-el/ 
—if— (19 3 nm) x F2^=¥ v"^ V— if — (15 7 
nm) N X», t^t-Af^^jf^^. 
[0 1 7 6] ^ffit Lttt, Ny^A, tK^ 

^^7 5 y % iy- n --y^f-yVT ^ V^<D?£~ T > 

T ^ y|l i?^f;l/x^;^7^^ h y 
T^^^T^^— ;l/7?Vl, 7F7^f;l^7^x 
Kp*»> b\ "T" b 7 ^^/!^7 V^E-^x. r> A t: K^=¥- 
i/K^IBa7^x^Ai N tTP— b"^y^>- 

^os*tT ^ yi?©7/^ y tt*»»4r«ffli-5 r t 

[0 17 7] 

immm sat. -^mm^mmwu-x^xm^Mim^ 
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[0178] ( 1 ) WJ3S ( 1 ) CO^J* 

/l 0/2 0/4 0O#J#-ef±^ PGMEA (^n 
t 0 u>-^y /t^ey ^f^x-r/i/T^T- M /p 
GME (yph°i/y^!)3^y^/kx-f^) = 
1/lfciifiWU H^«ffi2 2%^*j«4 5 o gSrlH 
S r ©jejftfcfP3fc«!K*lv -eoi^imo i%Jn 

LfcPGMEA (^p fu^y /i^ev 
TVl'Tir^ — h) /PGME (^ci h*I>^^y /l^t 
-tvuO =1/1, 4 0gfciRTLfc B ST 

Si 



10 
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fcSlfiJfftSL, ^=3r*>'/WS6^^=9/160S 

31ffl9g (1) S:leIiRb*: 0 NMR**6>**fc*5 3H 
/ t -rf^As***? y K/v>t: Kp^^T^v^ 

>^ y F///i^vw->-^ hyr^y^f 

(3 0/1 2/1 9/3 9) -?&ofc Q 4fc, GPCS'J 

sen x y> &&tcmm^ v ^^^fift^^s 

fc*-J-»*Jfc, ^*©»JB (2) ~ (10) Sr^j*L 
4. ) 

CO 1 7 9] 
1*1] 





-ifefea)© 

(mol%) 


— «st(n) 

(OiU SSL 
(mol%) 


-ttSt (111)0 

MW£U|£tt 

<inol%) 


tammy 


(mo1%) 


£9 
^2 


2 


26 


11 


20 


43 




10700 


3 


43 


15 


23 


19 




3900 


4 


29 


19 


38 


16 




10300 


5 


23 


21 


20 


36 




10100 


6 


53 


22 


25 






11400 


7 


32 


13 


19 




36 


9700 


8 


49 


35 


16 






9900 


9 


42 


20 


13 




20 


11600 
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26 
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CH; 
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CH 3 CH 3 
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CH2 C CH2 c 
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o 
I 

H3C C™"CH3 



CH 3 

^ H I 

CH2 — C CH2 c 



C=0 CH 3 
I I 

O C-CH2CH3 



c=o 




I 

CH 3 



CH 3 CH 3 
-CH 2 -C CH 2 ~C — 

O 



OH 



CH 3 



H 



C3) 



CH3 C CH;j""~C 

1 I ^ 

c-o _ c — o— 



11 4 rri 11 



CH 3 



CH 3 CH 3 CH 3 
I I Hi 
~CH 2 C CH2 C GH^ ~~"C G H ^ C 1 



I 

I CH 2 CH 3 



I l_ 
C=OCH 3 CH 3 C-O 

O — C— CH-CH 3 ° 

CH20H 3 



I (4) 

=0^ c=o 
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CH 3 

I 3 

-CH 2 -C CH 2 -C 
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c=o J 
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CH3 CH3 CHg 

— CH 2 -C CH 2 -C CHs (5) 



1 

H 3 C C CH3 



C=0 CH 3 
I I 

O — C— CH 2 GCH 3 
CH 3 



OH 



CH 3 
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o. 
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CH 3 



— CH ? ~C- 



CH 3 
i 
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00 CH 3 

1 I 

O — C— CH 2 CI 
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CH 3 

! 

— CH 2 -C— 



CH 3 



CH 3 
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CH 2 C CH 2 C 



>OQ° 



00 CH 2 CH 3 

1 

CH 2 CH3 



00 ^ 



CH 3 


CH 3 


CH 3 
\ 


c— 

1 


— CH 2 -C— — CH 2 


-c — 
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1 


1 

OO CH 3 


1 

OO 
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1 


1 1 

0 C— CH 3 





OH 



OH 



OH 

H 3 C 



H 3 C-C-CH 3 

do 



CH 3 




C=0 (7) 
I 

CH 3 



(8) 



OH 



OH 



[0 18 3] 



CH 3 

™CH 2 ' C GH 2 ~ 

OO 
1 CH 3 
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CH 3 

CH 2 C C 
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H 

c— 

I 

OOCH 3 
I I 

0— C — CH 2 CH 3 
] 

CH 3 



I 

OO 



CH 3 

-c — 

t 

c=o 
1 

o 



OH 



CH 3 
I 

-CH 2 -C— 



* CH 2 C — CH 2 ^ 



CH 3 
I 

C CH 2 - 



CH— 
I 

C— O— i^T^i 



T 2 j Y (10) 

C=0 C=0 CH 3 ?=°r^ 0-0—^ 



1 0 1 8 4 ] mmm 1 ~ 1 1 Rmm&i 1 

ufcj; 5 (-±fE#j&e*iT-i^Lfctfjiif (2 g ) , ytmm 

g ) . <o ^mm^m (io mg ) ^K-g-u m 
m& 1 4 mm% t & z*.?\cm 2 lei* i,timmcmm l so 



i~ii tttmm 1 cotfismi-i/x vm.^m^m^ 
[0185] &mm 1 ^m.m vtzmm^ 1 ta, mm 

¥11-119434 ^^SEMi-fetf 5 3 CO 
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[0186] 
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1*2 I 





mm 

(U) 






(lOng) 






(1) 


! PAG4-43 
/PAG4-95 
=40/5ag 


3 


5 


PGMEA 
/PGME=8/2 


2 


(2) 


PAG4-96 
/FAG4-65 
=23/100mg 


6 


1 


PGMEA 
/PGME=9/3 


3 




PAG4-39 
=43nig 


A 




PGMEA 
/PGME=6/4 


4 


(4) 


PAG4-96 
=46mg 


5 


s 


PGHEA/PGME 
h>=8/l/l 


| 5 


CS) 


PAG4-95 
=47mg 


4/5=1/1 


5 


PGKEA/PGHE 

/iftooMr* 

-F-7/2/1 


6 


(6) 


PAG4-95 
/PAG4-53 
=36/20iag 


2 


3 


PGMEA 


7 


C7) 


PAC-4-94 
=43mg 


1 


5 


PGMEA/PGME 

=8/2 


8 


(8) 


PAG4-50 
-50iBg 


3 


4 


PGMEA 
/PGME=6/4 


9 


(9) 


PAG4-48 
/PAG4-78 
-38/lOmg 


6 


3 


PGMEA 
/PGHE=7/3 


1 0 


(10) 


PAG4-52 
=44ng 


3/6=1/1 


5 


PGMEA 
/PGKE=7/3 


1 1 


(1) 


PAG4-48 
/PAG4-60 
=40/3mg 


6 


5 


PGMEA 
/PGMS^/3 




R 1 


PAG4-5 
=40mg 






PGMEA 



[0187] ^WStt^J fc Lt tt, 30 
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